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COMPLETE SPECIFICATION 
DRAWINGS ATTACHED 
Improve™* to or rdati^to An. plitnd e Dfacrinrtaah* Ore* 
Arrangements : — . 



_ We, The Marconi Company Limited of 
WCi* House, Strand, LcSou! 

w.y.^, a British company, do hereby 
declare the invention, for which we pmy 
l£ a ma 7 be granted to us, and 

the method by wfikh it U to be perWd! 
tobe particularly described in aid by the 
foDowins statement:— . y 
This &vantion relates to amplitude dis- 
10 crnniBator circuit arrangement and £ 

f?L»^f bj !? to n. -Pf 0 ^ improved circuit 
arrangements which will produce from 

i< ~« mter 2P er »«i among undesired sig- 
1S naJs of smaller but comparable amplitude 
output signals in wmch the arapfflTof 
desired signals in relation to that of un- 
desmsd signals 15 substantially increased: 
o« - « e J ,runary : though not the exclusive 
20 JfPhca?on of the invention is to a£phS 
discrimination in video signals m radar 
receivers where it may be empIoyedV^rof 
duce.a substantially increase? effect 
X?" 1 .**!* noi , se J atk> - The Mention offa^ 

non 15 employed, for ampKtude discrimina- 
tion m video signals in radar receivers, 
,o ^I 1I iL transforms *« normally different 
30 ^SA^5J^_^^ desired 

. in the input 
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(echo) pulses commonly present it 
signals into relatively large, steep sJded 
approximately flat topped pukes of sub- 

« S? y T^ nSta,1 . t a'Wde in the output 
35 signal* TJus, of course, is particularly 
desirable m cases in which the desired 
signals are required to be "processed" bv 
arrangements involving decoders and/ox 
coincidence gates. ' A 

According to this invention an amplitude 
"f™ 1 arrangement adapS 
£ >, fcd wth mput signals includfag 
desired signals interspersed among un- 
pttce 4s. «dj 



40 



SSSnLSF"* of - smaJler but comparable 
amplitude comprises a tunnel diod<f * 
potatoometer having an ad™Sabfe sUder 
means for applying tne input signal ! vojffi 
^ OS ?J he -"wtancerof said pc^tfomete 
the slider of said potentiometer beStemf' 

portion of the input signal voltawT so 
selected that voltages du£ to \md«ired 

P e P"* point voltage thereof, and means 
diod? Qng OQtpilt * isU * h fconi «cro^id 55 
v meaD £°S .of the term "neat point 

it"™ ti?" - 1 °f "ie drawing accompanying 
r^rJS! 0naI /P«ificaii5i. whicfi iTl 
representation of the characteristic con- 

*» »eai« rise, Kp i^ p 

A preferred embodiment of fho 
comprises a tnmsf ^"LSn? f bi 
nig mput signals to the primarv tW^ Iy " 
potentiometer the resista^Trf tnereof, a 
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the slider of the potentiometer through a 
further resistance and on the other side to 
one end of the potentiometer resistance 
and means for taking output signals from 
across the tunnel diode. 

Preferably output signals are taken from 
the tunnel diode through a non-phase- 
inverting amplifier which may be followed, 
if desired, by an emitter follower tran- 
sistor stage. 

The invention is illustrated in Fig. 2 of 
the drawings accompanying the provisional 
specification and its operation will be fur- 
ther explained in coxmecton with Kg- 1 
15 {already described) and the additional 
graphical figures 3 and 4 of the said pro- 
visional specification. 

Referring to Kg. 2 Radar receiver video 

signals- ate applied 10 .the .primary .1 ofLa_ 

20 one-to-one transformer the secondary 2 of 
which is shunted by a potentiometer resis- 
tance 3 having a slider 4 movable over at 
least a portion thereof . The input signals 
comprise desired echo signals, standing up 
25 by varying amounts from undesired signals 
constituted by noise and the like. The slider 
4 is connected through a resistance 5 to one 
side of a tunnel diode 6 the other side of 
which is connected to the earthed end of 
30 secondary 2. The diode may be* for 
example, of the type known under the 
trade designation IN2939. Output is taken 
from the diode through a non-phase-invert- 
ing amplifier 7, jpreferahfy of adjustable 
35 gain and which, m a normal case, might 
havs a gain of ,say, 10, to the output ter- 
minal g. If desired the next video stage 
(not shown) may be fed from terminal S 
through an emitter follower transistor (also 
40 not shown). 

As will be seen the transformer isolates 
any standing D.CL there may be on the 
line (not shown) through which the input 
signals are applied to primary 1 and also 
45 provides a* low resistance D-C path for 
the diode 6. In a normal case the Radar 
video signals will comprise between 0.5 to 
1.0 volts "shoulder noise" plus from 5 to 
10 volts of desired signals and a positive 
50 going wave form as typified by F3g- 2 (in 
which desired signals are referenced D) 
will appear across the secondary 2. The 
slider 4 is so adjusted that the maximum 
voltage across the diode due to unwanted 
:55 signals is below the peak point voltage V„ 
(see Fig. I) - of the diode. In a typical 
practical case V,, might be 50 mV. 

Signal voltages applied to the diode and 



the series resistance 5 and the diode 6 
acting as an ordinary conventional diode, 



to Vrp- The signals- obtained from across 




[gnal/noise 
that the 



desired 
approximately rectaa- 
snbstantially constant 
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exceeding V p cause the voltage across the 
diode to change rapidly from a value 
determined by V ? to a new value V to 
(again see Fig. 1) which is the forward 
voltage across the diode and in a typical 
case might be 500 roV, All signals are 
now, accordingly, limited by the action of 



much improved and 
signals are of good 
gular shape and su 
amplitude. 

With the figures above given the ratio of 
unwanted signal to wanted signal in Fig. 4 
would be 50 to 500. 

With a suitable diode such as the 
IN2939 diode already mentioned, the tran- 
sition from (say) 50 mV to 500 mV 
through the negative resistance region of 
the characteristic (see F*g. 1) is limited 
.only. by. jpfreuft . capacity _and the speed of 
the diode and, with good "design, can* 
readily be made to occur in less than 50 
nanoseconds. Accordingly the desired sig- 
nals in the output can be both steep-sided 
and fiat topped. 

Tunnel diode characteristics art very 
stable and over temperature ranges of about 
— 30°C to about -f70°C temperature 
effects can in practice be ignored. If, how- 
ever, full advantage of the invention is to 
be taken in a Radar receiver, the receiver 
gain should be stabilised. 
WHAT WE CLAIM IS:— 
1. An amplitude discriminating circui t 
arrangement adapted to be fed with input 
signals including desired signals interspersed 
among undesired signals of smaller but 
comparable amplitude said arrangement 
comprising a tunnel diode^ a potentiometer 
havang an adjustable . slider, means for 
applying the input signal voltage across 
the resistance of said potentiometer, the 
slider of said potentiometer bung connected 
to apply to said tunnel diode a proportion 
of the input signal voltage so selected that 
voltages due to undesired signals as applied 
to said diode are below the peak point 
voltage thereof, and means for taking out- 
put signals from across said diode. 

2. An arrangement as claimed in claim 
1 wherein the input voltage is applied 
across the resistance of said potentiometer 
through a transformer. 

3. An arrangement as claimed in claim 
1 or 2 and comprising a transformer, means 
fox applying input signals to the primary 
thereof, a potentiometer the resistance of 
which is connected across the transformer 
secondary, a tunnel diode connected on 
one side Co the slider of the potentiometer 
through a further resistance and on the 
other side to one end of the potentiometer 
resistance and means for taking output 
signals from across the tunnel diode. 

4. An arrangement as claimed in any of 
claims 1 to 3 wherein output signals are 
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taken from the tunnel diode through a non- 
phase-inverting amplifier. " 

5. An arrangement as claimed in daim 
4 wherein the non-phase-invertii^ amplifier 

5 is followed by an emitter follower tran- 
sistor stage, 

6. Amplitude discriminating circuit ar- 
rangements substantially as illustrated in 
Kg- 2 of the drawings accompanying the 

10 provisional specification and herein described 



V— /science to Pigs. 1, 3 and 4 of the 
drawings accompanying the said pro* 
visional spetificatioiL p 

N. J. RANTZEN, 
Chartered Patent Agent, 
Marconi House, New Street, 
Chelmsford, Essex, 
Agent for the Applicants. 
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